Experimental
CZTSe precursors were deposition by radio-frequency (RF) magnetron sputtering at room temperature on Mo. The total thickness of the precursor was 750 nm. Precursors were converted into the CZTSe film by annealing in Se vapor. The selenization procedure was carried out in a vapor of elemental selenium in a vacuum chamber. The highest selenization temperature is approximately 550 o C. After KCN etching for 30 minutes, buffer layer CdS was deposited onto a CZTSe absorber layer by CBD. The phases, structures and compositions of the CZTSe film were identified by PL, Raman spectroscopy, EDS, FESEM, and XRD. The composition of the films was determined using EDS. According to the EDS results, the ratios of Cu/ (Zn+Sn), Zn/Sn, and Se/metal are 0.9, 1.27, and 0.9, respectively, in the CZTSe absorber layer.
Results and discussion
In Fig.1 , it is presented the XRD pattern of the CZTSe absorber layer. According to the JCPDS database, there are several distinct CZTSe peaks, a Mo peak, and two low intensity MoSe 2 peaks from the XRD measurement. No second phases, such as SnSe, ZnSe, and Cu 2 SnSe 3 , assessed by XRD. In which the full width at half maximum (FWHM) was 900 arcsec. The MoSe 2 imply that the selenisation reaction has continued through the precursor layer reaching the molybdenum substrate [4] . However, the Cu 2 Se, ZnSe, and Cu 2 SnSe 3 are close to the same as CZTSe (the peaks of 27.13°,45.06°,and 53.40° are (112), (204), and (312), respectively from JCPDS 52-0868). In our CZTSe thin film is not the same (the peaks of 27.22°, 45.2°, and 53.4°), maybe the strain, and the ratios is not idea to effect the XRD data. It is arduous to identify the existence of single crystal CZTSe by the XRD pattern. Illustration is shown the thickness of CZTSe is 1.3 um. In order to support the XRD result, We measured the Raman spectrum on the above sample. Raman modes of CZTSe were obtained using ''A1'' mode at room temperature. In Fig. 2 , Raman spectrum of the CZTSe absorber was show existence during the room temperature. It meas- [6] , besides the main peaks of CZTSe [7] . There are two peaks that could be attributed to MoSe 2 -at 239 cm -1 and glass at 125 cm -1 . Figure 2 Raman spectrum of CZTSe thin film deposited on Mo. Fig. 3 shows the photoluminescence spectrum measured at 300 K by using 635nm laser diode. The peak of 0.93 eV that the majority corroborates by several authors is CZTSe [8, 9] . The CZTSe structure/phase can be confirmed to form in the absorber layer is based on the results of XRD, Raman, and PL measured. 
Conclusion
In this study, the formation of CZTSe structure was determined by Raman spectroscopy, XRD, and PL measurement. The CZTSe absorber has an optical band gap value of 0.93 eV at room temperature, and the thickness is almost 1.3 um. In Raman spectroscopy, the CZTSe thin films don't have any other phases. It has been shown that good quality CZTSe with the published data from others [8] . The CZTSe solar cell showed conversion efficiency of 4.4 % for 0.33 cm 2 under standard AM1.5 conditions. It shows the good quality CZTSe material in our sputtering and selenisation process. The CZTSe material can be produced for solar cell. In further work, we will increase the V oc , and get high efficiency CZTSe thin film solar cells. 
